Differential induction of apoptosis and inhibition of the PI3-kinase pathway by saturated, monounsaturated and polyunsaturated fatty acids in a colon cancer cell model.
Although numerous studies have shown that certain long chain fatty acids can induce apoptosis in cancer cells, the molecular mechanisms for this phenomenon are still poorly elucidated. The phosphoinositide 3-kinase (PI3-kinase) signaling pathway plays a pivotal role in the regulation of cell growth and can also contribute to tumorigenesis and cancer progression. The aims of the present study were three fold: (i) to investigate the potential chemopreventative/antiproliferative effect of various fatty acids in colon cancer cells (CaCo-2 cells) and normal colon epithelium cells (NCM460 cells); (ii) to investigate the mechanisms by which incubation with various fatty acids influences the PI3-kinase pathway in CaCo-2 cells; and (iii) to evaluate apoptosis in our cell model. Although all the fatty acids increased the viability of normal (NCM460) cells, only docosahexaenoic acid (DHA) significantly reduced cell viability and induced apoptosis in the cancer (CaCo-2) cells. Our results indicate that DHA is an effective chemotherapeutic agent to induce apoptosis in cancer cells and that this effect is mediated by the PI3-kinase signaling pathway.